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following  is  the  translation  of  an  article  en¬ 
titled  "Vliyaniya  Nekotorykh  Gipotenzivnykh  Ves- 
hcheatv  Na  Raavitiye  Eksperlraeatol*nogo  Ateresk- 
leroza"  (English  version  above)  by  N*A*  Novikova 
in  Pa t ologlohe  ?kaya_FigloJ,oglm  1  S.ksp.erl^ntali 
nava  Terapiva  (Fsthologieal  Physiology  and  Exper¬ 
imental  Therapy) ,  ?ol  IV,  No  4,  Moscow  I960, 
pages  42-46.3 

There  are  indications  in  the  literature  of  the  fre¬ 
quent  combination  of  hypertonic  malady  and  atherosclerosis* 
Many  clinical  observers  have  noted  that  in  the  init¬ 
ial  stages  of  hypertonic  ailment,  concurrent  atheroscler¬ 
osis  Is  much  mo re  serious  {4,6,3-11,20) «  This  is  reaffir¬ 
med  by  experimental  evidence  (i,  16,  21)*  Certain  pharmac¬ 
euticals  which  increase  arterial  pressure  (adrenalin,  eph- 
edrin,  desoxycorticosterone  acetate)  al30  increase  the 
development  of  experimental  atherosclerosis  (19,  21,  24)* 

It  has  .been  shown  that  poisons  which  contract  blood  ves¬ 
sels  (vasopressin,  adrenalin,  lead)  bring  on  "sclerosed 
blood  vessels*  after  a  protracted  period  of  application* 
Substances  which  expand  the  blood  vessels  (histamine, 
nitrates)  have  an  "antisclerotic*  action  (23). 

Some  substances  which  decrease  arterial  pressure  by 
means  of  their  effect  on  vascular  walls  (papaverine,  nit¬ 
roglycerine)  retard  the  development  of  experimental  ather¬ 
osclerosis  (7)*  Narcotic  substances  have  the  same  effect, 
producing  a  decrease  in  arterial  pressure  (2,13,13) • 

The  data  now  available  in  the  published  materials 
on  this  subject  regarding  the  effect  of  a  hypotonic  sub¬ 
stances  on  the  development  of  atherosclerosis  by  no  means 
exhaust  this  important  question.  Especially  interesting 
is  the  study  of  the  effect  on  the  course  of  atherosclerosis 
of  hypotonic  substances  which  are  frequently  used  in  treat- 
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meat  of  hypertonic  suIiusbss*  Hexons ,  the  ganglion*- 
blocking  substance,  belongs  in  this  category,  since  it  is 
one  of  the  most  potent  hypotonic  remedies,  and  is  being 
used  ever  more  widely  in  the  treatment  of  hypertonic  ail¬ 
ments.  This  also  is  true  of  dibasol* 

The  present  work  deals  with  the  influence  of  hexoae 
and  dibasol  on  the  development  of  experimental  atkero3cler- 
osis.  We  found  no  data  on  this  lit  the  available  literature* 
The  experiments  mrer®  conducted  with  seventy  male 

rabbits  weighing  from  two  to  three  and  £iSeate5iiShSi»a 

grams.  •  Atherosclerosis  was  induced  with  Anichkov  s _ . 

method.  Two  tenths  gram  par  kilogram  weight  of  cholesterol 
in  a  5$  oily  solution  wr®  introduced  daily  through  a 
stooact^probe  for  lour  of  ^  htnJol  9Uiphat. 

Salt  ^  8  ,CH?)  3.2c6H5S03. 

Bensohftxon©  is  Ies3  toxic  and  stronger  in  its  hypo¬ 
tonic  action  than  iodohexone  (5,  unpublished  data  o*  ; 

p.p„  Denisenko).  Bensohexone  was  introduced  subcutaneously 
in  daily  doses  of  two  to  ten  mg/itg  for  a  period  of  .four- 
month  3.  These  dos«3  wore  determined  by  the  in 

rats  And  in  mice,  thyroid  function  is  increased  by  two 
mg/kg  doses  of  methylsulphate  salt  of  iiexono ,  and  ua creased 
hv  tan  aac/kg  doses  (15)«  Changes  in  thyroid  functions  can., 
have  a  significant  effect  on  tha  development  ef  atheros-  ; 
clerosis  fl4.17.22).  I n  tha  control  «g«riments,  bonzo- 
h.xons  lowered  the  blooa  pressure  by  20?-40@.  ■ 

Dibasol,  i.a*  hydrogen  cnloride  salt  oi  z-oenzyi. 

benzimidasoli 

wl  /r\ 

'  C— Cl^—f  Aci 

s  —  N  W 

was  used  daily  for  four  months  in  lOag/kg  doses  adminis¬ 
tered  subcutaneously,  since  ia  this  dosage  a  more  marked 
lowering  of  arterial  pressure  was  produced  l**J*  ,  a 

Utiug  the  Method  of  Seuschloes,  the  level  of  choles¬ 
terol  in  the  serum  of  the  experimental 

once  a  wonth,  as  was  the  phcspbo-lipid  (lecithin;  .icvox, 
with  the  use  of  the  Fiska-Subarroy  method.  J1® 
lecithin  index  was  calculated*  At  the  end  of  the  f 
month  period*  ths  wor&  kxllod#  .  .  _  j 

Atherosclerotic  changes  in  the  aorta  were 
after  macroscopic  staining  with  cerasin  red,  and  the  degree 
of  affection  was  denoted  by  plus  marks  (+  slight  atheroscl¬ 
erosis  ~hh  moderate. •f’t'h  acute, extremely  acute/*  ■ 

*  {CUotml  In  evaluating  the  intensity. of  ather pscl err 


//\ 
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otic  affection  in  the  aorta,  we  had  the  very  kind  help 
of  our  scientific  colleague,  £«E.  Kikayon  of  the  depart¬ 
ment  of  pathological  anatomy  of  the  Institute  of  Exper¬ 
imental  Madi cine • } 

In  noting  the  changes  of  total  cholesterol  and 
lecithin  levels  in  the  blood,  and  in  the  cholesterol/ 
lecithin  index,  we  calculated  the  average  for  one  month 
in  each  experimental  group,  The  averages  derived  from 
these  data  during  four  months  of  observation  vrere  then 
subjected  to  statistical  calculations. 

Four  series  of  experiments  were  conducted. 

In  the  first  aeries,  nineteen  rabbits  received 
cholesterol  and  served  La  a  control*  In  the  second  series, 
nine  experimental  rabbit a  received  2  mg/kg  of  hexone  to¬ 
gether  with  cholesterol*  Six  of  the  control  animals  re¬ 
ceived  2  mg/kg  of  hexone  only.  In  the  third  series,  seven 
experimental  animals  received  both  chela storol  and  10  mg/kg 
of  hexone  at  the  same  time,  while  ton  controls  received 
hexene  only  in  a  10  Mg/ kg  doae.  The  fourth  series  of  ex¬ 
periments  was  done  with  thirteen  rabbits  which  received 
dibasol  and  hexene  simultaneously,  while  six  control  ani¬ 
mals  received  dibasol  trJ.y, 

In  all  the  animals  the  introduction  of  cholesterol 
produced  an  increase  in  the  cholesterol  and  lecithin  levels 
in  the  blood  serum,  and  an  increase  in  the  choiesterol/lec- 
ithio  index. 

In  rabbits  which  received  hexone  together  with  cho¬ 
lesterol,  the  level  of  the  latter  had  a  slower  increment 
than  in  the  controls  which  received  cholesterol  alone* 

This  was  not  noted  when  cholesterol  and  dibasol  were  intro¬ 
duced  simultaneously  (Table  1}* 

Before  experimentation  the  level  of  cholesterol  in 
the  blood  serum  averaged  51*6*2.5  mg#;  lecithin  level, 
39,2fc4.7  mg#;  the  choiosterol/loclthin  index  reached 
0.6310,03  (fig  1  and  2).  As  a  result  of  the  four  month 
observation,  It  was  found  that  the  over-all  cholesterol 
level  in  the  animals  of  the  control  series  receiving  cho¬ 
lesterol  only,  increased  arid  reached  an  average  of  530 ir 
29*4  mg#.  Simultaneously ,  the  lecithin  level  also  increas¬ 
ed,  but  its  rate  of  increment  was  slower  than  that  of 
cholesterol.  The  lecithin  increase  averaged  252114*5  mg#* 
The  cholesterol/lecithin  index  increased  correspondingly 
to  2*«.4lO*13* 

In  the  group  of  animals  receiving  cholesterol  and 
two  mg/kg  of  hexona  simultaneously,  there  was  a  slight  re¬ 
tarding  in  the  rate  of  increase  of  over-all  cholesterol 
level.  The  average  increment  of  cholesterol  was  403*54*2 
mg#;  lecithin  level,  226.3123.4  mg#;  and  the  corresponding 
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chclesterpl/lecithln  index  fell  to  1*9~0*2$.  The  most 
marked  inhibition  of  the  increase  of  cholesterol  level  v/as 
noted  in  that  group  of  rabbits  which  received  10  mg/kg 
doses  of  hex, one  simultaneously  with  cholesterol*  Here, 
the  cholesterol  level  was  314..  51*0  mg ;%J  lecithin  level, 
i g7.Q:-2t *3  mg$;  the  corresponding  cholesterol/lecithin 
index  dropped  to  1*7£0.2.  Simultaneous  introduction  of 
dibasol  and  cholesterol  caused  a  slightly  raised  choles¬ 
terol  level  to  go  up  to  559.Si36.1  The  lecithin  level 

likewise,  reached  higher  figures  than  in  the  control  --- 
304116  mgtf.  But  the  cholesterol/lecithin  index  was  lower 
than,  in  the  control  animals,  down  to  1.310,07 * 

The  introduction  of  hexane  and  dibasol  into  un~  . 
touched  animals  did  not  traduce  significant  level  changes 
^  ifrc’iesterol  or  lecithin,  or  in  the  cholesterol/lccithim 


index  (see  Table  1,  fig  1  an:'  2K 


Fig  1,  legend.  Cholesterol 
level  (I)  and  lecithin  level 
(II)  .in  milligram-percent 
in  rabbit  blood  serum  (ave«* 
rages  during  four  months1 
observation)  1)  in.  normal 
(before  experiment)  with  in¬ 
troduction  oft  2)  0,£  gjn/kg 


>» 


Fig  2  legend*  Cholesterol/ 
lecithin " index  ( averages 
during  four  months  of  ob¬ 
servation).  Legend  same 
as  in  fig  1. 
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Pig  1.  legend  (cont'd)  . 
cholesterol;  3-  0.2  gm/ 
kg  cholesterol  and  10 
mg/kg  dibasol;  4-  10 
njg/kg  dibasol;  5-  0,2 
gm/kg  cholesterol  and 
2  mg/ kg  hexone;  6-  2 
mg/kg  hexone;  7-  chol¬ 
esterol  and  10  mg/kg 
.hexone;  8-  10  mg/kg 
hexone*. 

Table  1.  Cholestercl 
and  lecithin  level  in 
blood  serum  and  index  of 
cholesterol/ lecithin 
(averages  during  one 
month  of  observation) 

A)  Grouts  of  rabbits, 
receiving  B)  before 
experiment  C )  choles¬ 
terol  (in  ®g$)  £) 
lecithin  (in  ng£)  E) 
index  F)  first  month 
G)  second  month  H) 
third  month  J)  fourth 
month  K)  cholesterol 
L)  cholesterol  &  h ex^ne 
2  mg/kg  M)  Hexone  2  mg/ 
kg  N)  cholesterol  & 
hexone  10  mg/k^  0)hex- 
ono  10  mg/kg  PJ  chol- 
e sterol  &  dibasol  lGmg/ 
kg  Q)  dibasol  10  mg/'kg 
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Tablfe  2.  Degree  of  atherosclerotic  impairment  of  the  aorta 

A) In  rabbits  receiving  B)  rabbits  C)  traces  D)  cholesterol 
0.2  g/kg  E)  Cholesterol  &  hexone  2®g/kg  F /cholesterol  fc 
hexone  10  mg/kg  G)cholesterol  &  dibasol  10  mg/kg  Hjhexone 
?.  ag/kg.J) hexone  10  mg/kg  K)dibasoi  10  mg/kg 

The  use  of  hexone  in  two  and  10  »g/kg  doses,  and 
dibasol  in  10  mg/kg  doses,  serves  as  a  brake  to  the  develop¬ 
ment  of  atherosclerotic  aortal  changes  in  animals  receiving 

cholesterol  (Table  2).  ^  , 

Thus,  under  experimental  conditions  hexone,  especial¬ 
ly  in  heavy  doses,  somewhat  lowered  the  alimentary  hyper¬ 
cholesterolemia  and  tended  to  inhibit  the  rate  of  develop¬ 
ment  of  experimental,  atherosclerosis. 

Dibasol  did  not  inhibit  the  development  of  alimen¬ 
tary  hypercholesterolemia.  However,  in  rabbits  receiving 
dibasol,  the  aortic  walls  ahowed  less  marked  atheroscler¬ 
otic  changes  than  did  the  controls.  It  may  be  that  the 
observed  inhibiting  effect  of  hexone  and  dibasol  on  the 
development  of  experimental  atherosclerosis  is  connected 


with  the  lowering  of  Arterial  pressure  under  the  influence 
of  these  substances*  This  agrees  with  present  Indications 
in  the  literature  regarding  the  negative  effect  of  hypo¬ 
tonic  substances  in  experimental  development  of  atheros¬ 
clerosis  (7).  At  the  same  time,  the  difference  in  the 
effects  of  hexone  and  dibnsol  on  hypercholesterolemia 
indicate  that  in  the  inhibition  of  atherosclerosis  by  the 
ganglion-blocking  hexone  them  are  other  factors  besides 
the  lowering  of  arterial  pressure.  Since  hexone  can  var-  j 
iously  affect  metabolism,  depending  on  the  health  of  the 
organism  (3),  it  may  be  that  hexene*#  inhibition  of  alim¬ 
entary  cholesterolemia  is  relatad  directly  or  indirectly 
to  its  effect  on  cholesterol  metabolism. 


CONCLUSIONS 

1.  In  normal  animals,  beasohexone  in  two  and  ten 
wg/kg  dosages,  and  dibascl  in  ten  ng/kg  doses,  do  not 
significantly  influence  the  total  cholesterol  and  lecith¬ 
in  level  in  the  blood.  '*he  choleoterol/lecithin  index  is 
unchanged. 

2.  Benaohexone  inhibits  the  development  of  exper¬ 
imental  hyper cholesterolemia.  This  inhibitory  effect  i3 
increased  with  the  increase  in  dosage  from  two  to  ton 
mg/kg. 

3*  In  ten  mg/kg  doses,  dibasol  does  not  inhibit  the 
experimental  development  of  hypercholesterolemia. 

4.  Benr.ohexor.e  in  two  and  ten  mg/kg  doses,  and 
dibasol  in  ten  mg/kg  doses  inhibit  the  development  of 
experimontal  atheroscler osi s . 
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